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ABSTRACT 



A program, method and apparatus which are capable of 
processing print data, in which one job consists of multiple 
sets of print data with no break, so that features required to 
processing by the set such as sorting are performed appro- 
priately by a printer. Break codes are added to the print data 
to indicate breaks between sets and the breaks are identified 
based on the break codes. 

10 Claims, 22 Drawing Sheets 
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COMPUTER PROGRAM PRODUCT FIG. 2 is a block diagram of a digital copying machine 

INTENDED FOR PROCESSING PRINT DATA, used for said system; 

*" HBSSSffgSRES FOR — - ■ — - <" 

This application is based on applications Nos. 10-212847 5 FIG - 4 fe a diagram showing the basic print sequence in 

and 10-226332 filed in Japan, the contents of which are embodiment 1; 

hereby incorporated by reference. FIG. 5 is a diagram showing the setting screen in print 

BACKGROUND OF THE INVENTION mode; 

1 Field of the Invention 10 FIG * 6 * a flowchart showing the process sequence of 

~ . . . ♦ application software to which the present invention is 

This invention relates to a computer program product for r rf. 

processing print data, which is stored in storage media and ' 

is executable by a computer, a method for processing print FIG. 7 is a flowchart showing a process sequence of a 
data, and an apparatus for processing print data. printer driver; 

2. Description of Related Art 15 FIG. 8 is a flowchart showing a process sequence of 

High performance printers developed in recent years have another printer driver; 
such features as the sorting function for grouping printed piG. 9 is a flowchart showing a process sequence of yet 
pages into multiple sets, the finishing function for stapling another printer driver, 
these grouped sets of pages, and the Ninl function for t, t ^ in . » . „ , ( 

* * . • u*r ™ FIG. 10 is a subroutine flowchart showing a process 

printing two or four pages of contents on one sheet of paper. 20 . , , T & . . v , 

u *u L- u * * ** sequence for adding set break codes and transmitting print 

However, these high performance printers are sometimes ^ shown in FIG 9* 
unable to take advantage of these advanced features depend- " ' 

ing on print data they receive. For example, when it is FIG - 11 * a flowchart showing a process sequence of a 
required to make three copies of a set that consists of three printer; 

pages, i.e., 1-2-3 pages, some of the application software 25 FIG. 12 is a flowchart showing a process sequence of 
used on personal computers produce and output print data another printer; 

comprising nine pages 1-2-3-1-2-3-1-2-3 in that order as one FIG. 13 is a subroutine flowchart showing the sequence of 
job of print data. With such a print data without breaks, it is the print process shown in FIG. 12; 
not clear where a set ends. Thus, the high performance FIG. 14 is a diagram showing the' basic print sequence in 
printers have no way of applying their sorting or finishing 30 embodiment 2* 

functions. FIG. 15 is the main flowchart showing a printer server 

The problems caused by the print data without breaks comnuter- 
defining individual sets also occur in processing the double- ' . . , 

faced print or the Ninl print. For example, if such a set of FIG " 16 ' 15 a s«broutme flowchart showing a process 
data consists of odd number pages, e.g., 1-2-3, a high 35 sequence of communication with the printer dnver shown in 
performance printer prints the last page of the first set and ^' * 

the first page of the second set on two sides of a single sheet FIG. 17 is a subroutine flowchart showing the sequence of 
of paper when the double-faced print is selected, or, on the data comparison process shown in FIG, 7; 
same side of a single sheet of paper when the 2inl print is FIG. 18 is a subroutine flowchart showing the process 

selected. 40 sequence of communication with the printer driver shown in 

SUMMARY OF THE INVENTION FIG 6; 

A „ c 4 . . . ., FIG. 19 is a subroutine flowchart shown another form of 

An object of the invention is to provide a computer c ■ 4 , . 4 , 

_ J j4 *ujj . r * process sequence for communication with the printer shown 

program product, a method and an apparatus for processing ^ ^, r 

print data so that the features such as the double-faced print, 45 ' ' 

the Ninl print may be processed appropriately. FIG * 20 U a subroutine flowchart showing another form of 

Tne present invention with the intention of achieving said ? TO ™ s ^ uence for nmmmcxian with the printer shown 
object is a computer program product stored on memory m ' ' 

media for producing print data executable by a computer FIG - 21 is a flowchart showing a process sequence of a 

comprising: a means of producing print data in which one 50 P rintcr according to the present invention; and 
job comprises one set of print data repeated multiple times; FIG. 22 is a flowchart showing another form of process 
and a means of adding data indicating set break to the sequence of a printer according to the present invention, 
produced print data DETAILED DESCRIPTION OF THE 

The present invention with the intention of achieving said INVENTION 

object is a print data processing apparatus comprising: a 55 

means of receiving print data in which one job comprises Some of the preferred embodiments of the present inven- 
one set of print data repeated multiple times; and a means of tion will be described below referring to the attached draw- 
adding data indicating set break to the received print data. ings. 

The present invention with the intention of achieving said «Embodiment 1» 

object is a method of processing print data comprising the 60 <System Configuration> 

steps of: a) receiving print data in which one job comprises ^ network computer shown in FIG. 1 comprises mul- 
one set of print data repeated multiple times; and b) adding ti Pl? client computers 10, a printer server computer 20, and 
data indicating set break to the received print data. a digital copying machine 30 interconnected by a network 

^r,™.™. rt *r ™ mTT , ,™ T ™ circuit 50 to form a typical LAN environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 65 ^ digital copyia ^ michiae M fa , composite machine 

FIG. 1 is a schematic drawing of a network computer provided with, in addition to its function as a copying 
system to which the present invention is applied; machine, a function to act as a printer for printing based on 
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instructions from the client computer 10, and another func- 
tion to act as a facsimile machine connected to the outside 
telephone circuits (not shown). 

In FIG. 2, the digitalcopying machi ne 30 comprises; an 
image reader unit (Ik) Sb that readsHocument images; a 
printer unit (PRT) 36 that prints out images (print data) 
based on the electronic photography method; an aftertreat- 
ment unit 38 that sorts and staples the sheet of papers; a CPU 
31 that controls these units and executes various image 
processes; a memory 32 that stores print data temporarily so 
that CPU 31 can execute these processes; ROM39 that stores 
programs for having CPU31 control various operation; and 
an interface unitJlU) 33 for exchanging data between an 
operating panel 37 and a p rinter ser ver computer 20 . 

Said digital copying machine 3U also has a hard disk drive 
(HDD) 34. The hard disk drive 34 keeps programs necessary 
for image processing and the print out process. These 
programs are retrieved by the CPU 31 for conducting image 
processing and the print out process as necessary arises. The 
hard disk drive 34 stores read image data and print data from 
received other sources. 

The primary function of said digital copying machine 30 
is that of a copying machine. It is to store source document 
images read by the image reader unit 35 in the memory 32, 
and to output from the printer unit 36 a number of sets of 
prints specified through the operating panel 37. 

The second function is that of a printer. It is to produce a 
number of sets of prints specified by the print mode data (to 
be described later) based on the print mode data and the print 
data being sent from the printer server computer 20. 

The third function is that of a facsimile. It is to transmit 
images read by the image reader unit (IR) 35 through a 
telephone circuit (not shown) via a G3 facsimile unit con- 
nected to the telephone circuit, or to print out the received 
images by means of the printer unit 36. 

The digital copying machine 30 is further provided with 
such image processing functions as the image enlarging and 
reducing function, the double-faced print function, and the 
Ninl print function, all under the control of the CPU 31. The 
aftertreatment unit 38 is provided with a function for sorting 
printed sheets by each set, and a function for stapling them 
by each set. 

The client computer 10 and the printer server computer 20, 
are computers such asJhose thaLare often called personal 
c omputers or UNIX system. Sin ce these computers 10 and 
20 are widely used and well-known kinds, detailed expla- 
nations are omitted here and only a description of a case 
where a personal computer is used as the client computer 10 
will be given below. 

In FIG. 3, an ordinary personal computer comprises: a 
CPU 11 for executing processes; a RAM 12 used for 
expanding data or the like in the execution of programs; a 
ROM 13 for storing a boot system used for starting the 
personal computer; a VRAM 14 for expanding image data 
used to display images on the display 19; a hard disk drive 
(HDD) 15 for storing programs and various data; a display 
19 for display various items; a keyboard 21 or mouse 22 for 
inputting characters and instructions; and an interface circuit 
(I/F) 16 for transmitting and receiving data to and from 
network 50. 

This personal computer is also equipped with a floppy 
disk drive (FDD) 17 and a CD-ROM drive (CDROMD) 18 
for read and write (read only in case of CD-ROM) data 
stored in floppy disks and CD-ROMs as memory media. 

The difference in using a personal computer as the client 
computer 10 and as the printer server computer 20 lies in the 
actions generated as a result of execution of the application 
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software on the computer; the 1 only hardware differences, 
b etween them are the process speed of the CPU, the memor y 
capacity of the HDD , etc., the basic configuration being 
e&emitfity""the same. In some cases, the exactly identical 

5 computers are used for the two different purposes. 

When the personal computer is used as the client com- 
puter 10, the network circuit 50 is the only thing that is 
connected to the interface circuit 16; however, if it is to be 
used as the printer server computer 20, an interface circuit 

10 is provided in addition to the network circuit to exchange 
data between it and the digital copying machine 30. 
<Basic Print Sequence> 

The following describes, referring to FIG. 4, the sequence 
from the time of the user's request for printing on the client 

15 computer 10 to actual printout by the digital copying 

machine 30. ^ ^ 

In SI, the ujger produce^ and edits the target document 
using document production application software that oper- 
ates on the client comp uter 10 . The document production 

20 software is normally stored on the hard disk drive 15, loaded 
onto the RAM 12 when the user needs it, and is executed by 
the CPU U. 

The layout of the document and the print instruction data 
are displayed on the display 19, while the character input, 

25 image editing, print instruction, etc., are conducted via the 
keyboard 21 and the mouse 22, and these data are fed to the 
CPU 11 to be processed. 

Once the document is produced and edited by means of 
the document production application software, a print 

30 instruction is entered (S2). When the print instruction is 
entered, a normal setting screen for the print mode will be 
displayed on the display. In the normal setting screen the 
number of sets to be printed is specified and whether printin g 
is to be executed by each set is set (S4) . 

35 A printer driver is started by said print instruction (S2). 
The printer driver collects the mechanical status of the 
digital copying machine 30 and the registered job status 
through communication with the printer server computer 20. 
The "mecjiamc aLstatus '' includes, for example, standby, 

40 printing, and preheating, while the "j ob statu s" includes, for 
example, whether a job exists or not, the job is being printed, 
and the job is at the stand-by. 

The printer server computer 20 communicates with the 
digital copying machine 30 based on the status request from 

45 the printer driver, collects each status of the digital copying 
machine 30, and feeds them to the client computer 10 adding 
the job status spooled on the RAM and the hard disk in the 
printer server computer 20. 
The print mode setting for a normal print action is 

50 completed by setting it on the normal setting screen. If a 
unique function is to be set, a more detailed print mode must 
be set, so that the printer driver displays the detailed setting 
screen on the display 19 in response to a request by a user 
(Sll). 

55 The detailed setting screen is a screen, as shown in FIG. 
5, comprising setting buttons and input frames for utilizing 
the functions that are unique to the digital copying machine, 
such as double-faced print, Ninl print, sort, staple, and 
image size (enlarging or reducing). 

60 This detailed setting screen provides a means of setting 
the number of sets of prints. Some of the document produc- 
tion application software allow the setup value for the 
number of sets of prints copies on the normal setting screen 
to be used only as the value for producing one job portion 

65 of print data in the particular document production applica- 
tion software and do not deliver the setup value of the 
number of sets of prints to the printer driver. Therefore, it is 
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made possible to be set up again on the detailed setting 
screen, which is displayed by the printer driver. 

As a result, when the number of sets of prints set up on 
the normal setup screen is to be fed to the printer driver as 
the print mode data, the number of sets of prints set up on 
the normal setup screen is displayed in the setup input frame 
for the number of sets of prints as shown in FIG. 5. If the 
number of sets of prints is not delivered to the printer driver, 
the number of sets of prints are entered here. It is preferable 
to display a prompt to urge the user to set up the number of 
sets of prints. 

After the print mode is set, the instruction for print 
execution is provided by the user (S5 of FIG. 4), As a result, 
the document production application software delivers the 
document data as well as the print mode data set up by the 
normal setup screen to the printer driver. (However, a type 
of the document production application software cannot 
deliver any of the data set up by the normal set up screen to 
the printer driver.) 

Thus, after the document data to be print ed are arrang ed 
as t ne pnnt Hata Dv __tne_ap plicat'ion software, and a re 
d elivered to tne printer driy.e r^th e^rinter driver converts th e 
received print data with the page description language (S12 1 ). 
Trie converted print data is transmitted to the printer server 
computer 20 and, after the rasterizing (S21) and spooling 
(S22) processes, is converted to b itmap data , and i s output- 
t ed to the digital copyiTI]oriachi ne 30. Based on this print out 
data, the digital copying machine 30 executes printout (S31) 
following the instructions such as the number of print copies 
and aftertreatment. 

<Output Sequence of Print Data by the Application Soft- 
ware> 

The following is to describe the output sequence up to the 
point of outputting the print data to the printer server via the 
printer driver by means of the application software, which 
has a function of adding the information (set break code) that 
divides the print data by the set to the print data. 
<Operation of the Application Software> 

First, as shown in FIG. 6, the user sets the print mode 
when the normal setting screen is displayed (S101). The 
print mode setup simultaneously starts the printer driver as 
described before, and allows the user to set up the detailed 
setting screen as well. 

Next, the user instructs the system to execute printing 
(S102). Whether the printing by the set was set on the 
normal set up screen is judged (S103). If printing by the set 
is set, the print mode data is prepared for the information 
specified on the normal setup screen to be transmitted to the 
printer driver (Sill). 

The print mode data's content includes the number of 
pages to be printed for each set, and the number of sets of 
prints specified to be printed. If a printer driver described 
later is used, such data as the number of pages per set and 
the number of sets of prints specified to be printed need not 
be entered. 

Since the print mode that requires to be processed by the 
set according to the aforementioned special function is 
executed as specified on the detailed setting screen issued by 
the printer driver, it is not included in the print mode data 
that is being sent to the printer driver. 

Said print mode data is sent to the printer driver (S112). 
If the document production application software does not 
transmit the print mode data to the printer driver, as 
described above, the steps Sill and S112 are not performed. 

Next, the document data of the first page is prepared as the 
print data (S113) and transmitted to the printer driver (S114). 

Whether the transmitted page is the last page for the set 
is judged (S115). If the transmitted page is not the last page, 
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the print data for the next page is prepared (S116). The 
prepared print data is then outputted to the printer driver 
(S117). 

If the transmitted page is found to be the last page for the 
5 set in the step S115, whether the output process of the data 
for the entire number of sets of prints set up on the normal 
setup screen has been completed is judged (S118). If the 
output of the entire sets have not been completed, the break 
code for set is transmitted (S119). The process then returns 
to the step S113. After that, the steps S113 through S119 are 
repeated and the application software is released when the 
output of all sets are completed (S130). This completes the 
output operation of the print data. 

If it is determined at the step S103 that printing by the set 
was not set, the transmission process of the print data from 
15 the document production application software is conducted 
(S121-S127) as in the steps Sill through S117. However, if 
the data is judged to be that of the last page at the step S125, 
the document production application software is released 
(S130). 

20 Thus, although the print data transmitted from the docu- 
ment production application software to the printer driver is 
the multiple sets of print data being transmitted as one job, 
it is added with the break code to indicate the set break for 
each set. 

25 Therefore, if each set consists of three pages, i.e., 1, 2 and 
3, of which three sets are to be produced, the print data 
outputted as one job shall be "1-2-3-break code-l-2-3-break 
code-1-2-3." 

The application software, which contains a function to 

30 add the break code for each set, is provided by a memory 
medium, such as a floppy disk or CD-ROM, that can be read 
by the computer. This application software is then installed 
to be stored permanently on the hard disk of the client 
computer 10 and executed by the CPU 11. 

35 <Operation of the Printer Driver> 

Next, the process on the printer driver which received the 
print data containing the break for each set will be described. 

Two different kinds of printer drivers that operate differ- 
ently will be described here. The first printer driver is for a 

40 printer which receives print data for one set and the data 
about the number of sets to be printed so that it can process 
a job by the set. The second printer driver is for a printer that 
is capable of processing a job as a set. 
The first printer driver will be described. 

45 As shown in FIG. 7, the printer driver receives the print 
mode data transmitted from the document production appli- 
cation software (S201). The printer driver at this time reads 
also the setup entered on the detailed setting screen. In other 
words, the printer driver reads the setup of said special 

50 function that requires processing by the set. 

Next, the initialization of variables required for process- 
ing is implemented (S202). At this time, a variable AP for 
counting the number of pages per set is set to 999, a variable 
C for counting the number of sets to be outputted is cleared 

55 to zero, and a variable RP for counting the received number 
of pages is cleared to zero. Further, when the printer driver 
receives the number of pages per set as the print mode data 
from the document production application software, it's 
value can be set, but now the variable AP is set to 999, which 

60 is a number that is larger than the maximum number of 
prints that can be produced. 

The printer driver judges whether the received data is the 
last data in order to receive the print data from the document 
production application software (S203). If the received data 

65 is not the last data, it receives one page of print data (S204), 
and then adds 1 to the variable RP that counts the number of 
pages (S205). 
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The printer driver judges whether the set break code is 
received or not(S206). This judgment is a process for 
identifying the set break code embedded in the received 
print data. When the break code is received, the variable C 
for counting the number of sets is incremented by 1 (S207). 
Only when C is 1 (S208), the printer driver replaces the 
number of pages per set AP with the presently received 
number of pages RP (S209), and proceeds to the step S210. 

When the set break code is not received at the step S206, 
the process proceeds to the step S210. The printer driver 
compares the received number of pages RP and the variable 
AP (S210), converts the received page data with the page 
description language (S211) if RP does not exceed AP, and 
transmits the converted print data to the printer server 
computer 20 (S212). 

If RP exceeds AP at the step S210, the received page data 
is no longer the data of the first set (i.e., it is the data of the 
second or third set), so that it is destroyed (S213). 

After completing each step, the process returns to the step 
S203, judged is whether the received page data is the last 
data, if it is the last data, the value of the variable C is 
accepted as the number of sets data, and this is combined 
with the setting of said special function to correct the print 
mode data (S214). The corrected print mode data is trans- 
mitted to the printer server computer 20 (S215). 

Thus, the print data for one set, the number of sets to be 
printed, and the setting data for treating printed pages by the 
set as set up on the detailed setting screen according to said 
special function are outputted to the printer server computer 
20 from the printer driver. 

After receiving the print data, the printer server computer 
20 conducts data analysis of the pint data in which one job 
comprises one set of prints, rasterizes it, and develops it into 
a bit map data which can be printed by the digital copying 
machine 30 acting as a printer (FIG. 4, S21). 

However, if there is an instruction for Ninl function, the 
computer performs only the per page rasterization, and a 
page composition for printing N pages of data on a single 
sheet of paper is executed by the Ninl function of the digital 
copying machine 30. Also when there is an instruction for 
enlargement or reduction, only the per page rasterization is 
done so that the enlargement or reduction function of the 
digital copying machine 30 can be used. 

The job finished with rasterization is spooled on the hard 
disk inside the printer server computer 20 (FIG. 4, S22). In 
this case, one job consisting of three pages only is spooled. 

The spooled bit map data is transferred to the digital 
copying machine 30 together with the data about the number 
of sets to be printed and other function setup data. The 
digital copying machine 30 prints out a plurality of sets of 
prints based on the data about the number of sets and 
conducts the required process by the set based on the 
function setup data (FIG. 4, S31). 

Next, the second printer driver will be described. 

As shown in FIG. 8, the printer driver receives the print 
mode data transmitted from the document production appli- 
cation software (S301). The printer driver at this time reads 
the setup entered on the detailed setting screen. In other 
words, the printer driver reads the setup of said special 
function that requires processing by the set. This printer 
driver also does not need the number of pages per set and the 
number of sets to be printed as the print mode data from the 
document production application software. 

Next, the initialization of variables that are required for 
processing is implemented (S302). At this time, since each 
set is recognized as a job, the job ID for making per job 
registration to the printer is cleared and the variable RP for 
counting the number of received pages is also cleared to 
zero. 
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Next, the printer driver outputs the print mode data to the 
printer server computer 20 (S303), and goes into a state for 
waiting allowance for receiving jobs (S304). 

After it is allowed to receive the job, the printer driver 

5 receives one page portion of print data from the document 
production application software(S306). The printer driver 
adds 1 to the variable RP that counts the number of pages 
(S307), and converts the received page data with the page 
description language (S308). The converted print data is 

10 transmitted to the printer server computer 20 (S309). 

The printer driver judges whether the set break code is 
received or not(S310). This judgment is to identify the break 
code embedded in the received print data. If the printer 
driver has not received the set break code, the process 

is returns to the step S306 and repeats the steps S306 through 
S310 until the set break code is received. 

When the printer driver receives the set break code, it 
judges whether the final data has been received (S311), 
update the job ID if it is not the final data (S3 12), and returns 

20 to the step S303 to receive the next set. 

When the received data is judged to be the final data at the 
step S3 11, the process is terminated. 

Thus, the print data is divided into each set which 
comprises one job, and each job is outputted together with 

25 the print mode data from the printer driver. Therefore, the 
printer can execute processing by the set for each job. For 
example, if the instruction is to print data consisting of three 
pages, i.e., 1, 2, and 3, three times, a set of 1-2-3 pages is 
treated as a job and the job is outputted three times. 

30 The printer server computer 20 receives the print data 
divided into jobs, analyzes the print data per job, rasterize it, 
and develops it into a bit map data so that the digital copying 
machine 30 acting as a printer can print it (FIG. 4, S21). 
However, if there is an instruction for Ninl function, the 

35 computer performs only the per page rasterization, and a 
page composition for printing N pages of data on a single 
sheet of paper is executed by the Ninl function of the digital 
copying machine 30. Also when there is an instruction for 
enlargement or reduction, only the per page rasterization is 

40 done so that the enlargement or reduction function of the 
digital copying machine 30 can be used. 

Each job, i.e., each set in this case, is spooled on the hard 
disk of the printer server computer 20 after rasterization 
(FIG. 4, S22). The digital copying machine 30 prints the 

45 spooled bit map data for each job and executes necessary 
treatment by the set based on the specified function setup 
data (FIG. 4, S31). 

The first and second printer drivers are both provided by 
a memory medium such as a floppy disk and CD-ROM 

50 readable by a computer. These first and second printer 
drivers are then installed to be stored permanently on the 
hard disk of the client computer 10 and, when a print 
instruction is received, read into RAM 12 to be executed by 
the CPU 11. 

55 <Output Sequence of Print Data by Printer Driver> 

The operation sequence of the printer driver from adding 
the set break data to the print data up to outputting it to the 
printer server will be described. 

In this case, the print data outputted from the application 
60 software is outputted as one job consisting of multiple sets, 
and the print data has not breaks between sets, so that, when 
the printer driver described here receives the print data 
without set breaks, it adds the set break codes based on the 
data of the number of sets and the number of pages per set. 
65 <Operation of Printer Drivers> 

The printer driver, as shown in FIG. 9, receives the print 
mode data from the application software (S601). When the 
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number of sets is outputted by the application software, the 
printer driver receives it. If the number of sets is not 
outputted, the printer driver displays the detailed setting 
screen (FIG. 5) on the display and prompts the user to input 
the number of sets. 

The printer driver judges whether the application software 
that outputted the print mode data is a preregistered appli- 
cation software (S602). What is meant here as a preregis- 
tered application software is an application software that 
outputs the print data having no set breaks even in the case 
of printing multiple sets, treating the multiple sets as one job. 
This application software is registered including its name 
and the version number, if applicable. One such example is 
Word 97 by Microsoft®. The software is registered includ- 
ing its name, i.e., Word 97, and its version number. 

If the application software that outputted the print mode 
data at the step S602 is not a preregistered application 
software, there is no need to add the set break code, so that 
the printer driver receives one page portion of the print data 

(5611) , converts it with the page description language 

(5612) , and transmits it to the printer server (S613). Next, it 
judges whether the received data is the final data (S614). The 
steps S611 to S614 are repeated until the final data is 
received and transmitted. 

If the application software that outputted the print mode 
data at the step S602 is a preregistered application software, 
in other words, if it is an application software that combines 
multiple sets into one job and transmits it with no set break, 
the printer driver receives the print data and adds the set 
break code for each set to the received print data by means 
of the processes through steps S603 through S608 and S620. 

The process starts with entering the value of the number 
of sets into the variable C that represents the number of sets 
in the initial setting, and clears the variable RP showing the 
number of pages received to zero (S603). If the number of 
set data is included in the received print mode data, it is 
entered into C; if it is not included there, is entered the 
number of sets entered from the detailed setting screen is 
entered into C. 

The printer driver receives one page portion of the data 
(S604), adds 1 to RP for counting the number of pages 
received (S605), and stores the number of pages received 
(S606). 

The printer driver judges whether the received page is the 
final data (S607). If the received page is not the final data, 
the processes of the steps S603 through S607 are repeated 
until the final data is received. 

After receiving the final data, the number of pages per set, 
AP, is obtained (S608). In this example AP is obtained by 
dividing the number of pages received, RP, with the variable 
C, which represents the number of sets. 

When the above processes are completed, the process 
proceeds to adding of the set break code and the print data 
transmission (S620). 

In the adding of the set break code and the print data 
transmission the stored print data is transmitted converting 
with the page description language while the break code is 
transmitted (added) for each set break. 

According to this process, as shown in FIG. 10, the 
variable "n" for counting the number of pages being trans- 
mitted is cleared to zero (S621), and whether n-AP or not is 
judged comparing the n value and the number of pages per 
set, AP (S622). 

If n-AP is not satisfied, the printer driver reads the stored 
print data from the first page one at a time, converts one page 
portion of the print data with the page description language 
(S623), and transmits the converted print data (S624). 
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The printer driver adds 1 to n (S625), and returns to the 
step S622. The transmission of one set of print data is 
executed by executing each process of the steps S622 
through S625 until n=AP is satisfied. 

5 When n=AP is satisfied at the step S622, it means that the 
transmission of one set of print data is completed, so that the 
variable C, which represents the number of sets, is reduced 
by 1 (S626). The printer driver judges whether the variable 
C is zero at this point (S627). 

10 If C«0 is not satisfied, it transmits the set break code 
(S628), and returns to the step S621 in order to transmit the 
print data for the next set. If C=0 is satisfied at the step S627, 
it means that the print data for all the required sets have been 
transmitted, so that the process returns to the original routine 

15 to end the process. 

Such are the processes of the printer driver, which outputs 
to the printer server the print data that is outputted from the 
application software as one job consisting of multiple sets 
but with no breaks, while adding set break codes to the data. 

20 While the number of set data is used in order to judge a 
set of print data in the above example, the same judgment 
can also be done using the data of the number of pages per 
set, or by detecting whether the identical data page exists in 
the print data, assuming that there is a set break in front of 

25 the identical page. 

<Operation of the Printer> 

The two styles of printer operations applicable when a 
printer receives print data added with the break code for each 
set as describe above are described now. 

30 The first printer converts the print data, wherein multiple 
sets are treated as one job, into one set of print data and the 
number of set data, based on the set break code, to execute 
printing by the set. 
The second printer executes printing by the set each time 

35 when it receives the set break code. 

These printer operations are performed in the hardware 
configuration of the digital copying machine 30 shown in 
FIG. 2 as the CPU 31 executes the program (stored in the 
memory or HDD) prepared according to each operation 

40 sequence as described later. 
<Operation of the First Printer> 

As shown in FIG. 11, the first printer receives the print 
mode data (S701). The print mode data received here 
contains, for example, the instruction for said special func- 

45 tion as a process to be executed by the printer. The printer 
clears the variable C for counting the number of sets to zero 

(5702) , and judges whether the received data is the final data 

(5703) . If the received data is not the final data, it receives 
one page portion of print data (S704). 

50 The printer judges whether the set break code has been 
received (S705), This judgment is the process of identifying 
set break codes embedded in the print data. When the set 
break code is received, it adds 1 to the variable C for 
counting the number of sets (S706), and the process pro- 

55 ceeds to the step S707. If the set break code is not received, 
the process proceeds to the step S707. 

The printer judges whether the variable C is zero (S707), 
and stores the received print data when C-0, i.e., if the first 
set data is being received (S708). The process returns to the 

60 step S703 and continues on receiving and storing of the next 
page data. If it judges that C-0 is not satisfied, i.e., the 
variable C is 1 or larger when the set break code is received 
at the step S705, it destroys the print data of the received 
page (S709). This is due to the fact that the print data 

65 received after the receipt of the break code is identical to the 
print data stored already as the first set, thus making the print 
data of the second set or later unnecessary. 
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If the final data is received at the step S703, it adds 1 to Return to FIG. 12, when it is judged that the final data is 

the variable C for counting the number of sets (S710). The received in the previous step S802, the printer judges 

printer reads each stored page and does the page layout so whether the stored print data still exists in order to complete 

that it can be printed on the specified paper (S711). This printing for the final set (S811), and terminates the process 

layout process lays out the page in such a way that N pages 5 if there is no stored print data. However, if there still remains 

portion of the data can be printed on a single sheet of paper some print data, the printer issues a print approval (S812), 

if there is a Ninl print instruction, and executes the print process (S820). 

If the stored print data consists of an odd number of pages, Thus, the printout by the set is executed each time the set 

for example, if one set consists of three pages while 2inl break code is received and the process is conducted one set 

instruction exists, it does the page layout in such a way that to at a time. 

the last page data read out will be printed on one half space The present invention is not limited to the embodiment 

of a single sheet and the rest of the page be left blank. described above. In said embodiment, the application soft- 

The same thing occurs in the case of 4inl, in other words, ware and the printer driver are used as the means of adding 

the layout will be such that a part of the last page will be left set break code, the printer driver is used as the means of 

blank. This layout process is executed to all of the stored 15 identifying the set break code to allow the printer to conduct 

print data (print data for one set) and will be stored as a the processing by the set, and the printer is used as the means 

layout data. of identifying the set break code and executing the process- 

The printer then prints out all the data on sheets according ing by the set as explained above, 
to this layout (S712). After the entire pages of a set are However, in the present invention, it is also possible to 
printed in such a manner, the printer executes the aftertreat- 20 use a printer server computer that performs the same pro- 
men ts such as sorting and stapling as specified (S713). cesses as in each of the aforementioned examples as a means 

The printer reduces the variable C by 1 (S714), judges of adding the set break code. Also, it is also possible to 

whether 00 (S715), and returns to the step S712 if it is not provide a printer with a means of adding the set break code 

zero, and prints out the data of the next set according to the per set to the print data received. Furthermore, it is also 

layout formed in the step S711. The cycle is repeated until 25 possible to use, a printer server computer, or a dedicated 

C becomes zero to print all the rest of the sets. control device for controlling the printer as a means of 

Consequently, the first printer performs the printing by the identifying the set break code and processing by the set. 

set by counting the number of sets by means of the set break «Embodiment j 2 a^- 

code, storing one set of print data only, and repeating the ' Tne second embodiment of the present invention is 

process of printing one set of print data the number of times 30 intended to provide a means of executing the process by the 

required. set on the printer appropriately by configuring the .printer 

<Operation of the Second Printer> server comp uter to divide the print da ta, in which multi ple 

The second printer receives the print mode data as shown sets are^butputied as a job/ into multiple sections thus 

in FIG. 12 (S801). The received print mode data is similar allowing it to output print data, in which each set is treated 

to that of the first printer and includes the instruction for said 35 as one job. 

special function. The second printer judges whether the Therefore, as shown in FIG. 14, the basic print sequence 

received data is the final data (S802). If it is not the final in the second Embodiment converts the print data with the 

data, the printer receives one page portion of the print data page description language (S12), and divides the job_in 

and stores it (S803). pr inter server compu te r(S20). 

The second printer judges whether the set break code is 40 Since the hardware configuration and the other steps of 

received (S804). The judgment is the process of identifying this embodiment are similar to that of the first embodiment, 

the set break code embedded in the print data. If the set break so that the description of the identical parts area omitted and 

code is received, the approval process for printing by the set only the job division process will be described, 

is executed (S805), and proceeds to the step S806. If the set This corresponds to the difference in the printer function, 

break code is not received, the process proceeds to the step 45 The first dividing process is the process for a printer where 

S806. the printer that receives a job and conducts the process by 

The printer then judges whether the print approval has the job. The second dividing process is the process for a 

been issued (S806), and executes the print process to be printer that is capable of receiving one set of print data and 

described later if printing has been approved (S820). If the number of sets to be printed to perform processing by the 

printing has not been approved, the process returns to the 50 set. 

step S802 to receive and store the next page data, and repeats <First Processing Format> 

the steps 802 through 806 until printing is approved. These As shown in FIG. 15, the printer server computer 20 is 

steps S802 through 806 as well as the step S820, the printer first initialized (S1101). The initialization, for example, 

continues to receive the print data until the set break code is includes clearing of variables required for processing. Next, 

received and stores it. When the set break code is received, 55 the internal timer is set (S1102). 

the stored print data is printed out. The printer server computer 20 then communicates with 

Consequently, this printer judges the end of a set of print the printer driver (S1103) to execute the job dividing 

data by the set break code, and executes printing of the set. process, which will be described later. Next, it communi- 

In the printing process (S820), the printer reads out the cates with the printer (S1104). This communication sends 

stored print data per page as shown in FIG. 13 and conducts 60 the divided print data one set at a time as one job to the 

the layout process (S821). In this layout process, the printer printer. 

conducts the Ninl and the double-faced printing layouts for Upon completing the execution of all the processes, the 

the entire pages. printer server computer 20 returns to the step S1102 when 

In the printing process, the printer prints out the entire the set time expires on the internal timer (S1105) to repeat 

pages according to the page layouts made in the previous 65 the steps again. 

step (S822), and conducts the specified aftertreatment after The printer server c omputer 20_ is_ mainta ined at a print 

the printout process is completed (S823). instruction wait condition if there is no data exchange with 
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the printer driver and the printer, the communication proces s continuing multiple sets of print data. Therefore, the printer 

with the printer driver, as shown in FIG. 16,~first_ judges server computer 20 judges the break point of the set by 

whether it has received any data from the printer driver comparing the print data of the first page and the print data 

(Sl^Ol)^. " of each page that follows. 

When the data is received, the printer, server computer 20 5 Following the job registration request at said step S1244, 

j udges the type of received da ta (S1202). If the received data the computer registers the start of the next job spooling 

i s a status request, the r eque st is transmitted to the printer as (S1245), and sets the variable cp for the page count to 1 

is (Sizii). J ne process returns to the main flow chart and (S1246). The receiving data (the data judged to be identical 

the process of communication with the printer is im ple- to that of the first page stored at the step S1242) is then 

mented . io spooled (S1236). 

In the communication process with the printer, as shown The p rinter server computer 20 divides the print data 

in FIG. 18, it jud ges whether it has received. a n y data fr om re ceive3~"as one job containin g multiple sets into separate^ 

the printer (SI401), and then judges the type of the received jobs, each job cor responding to a set , b y repeatirj g_the 

data (S1402). In response to said status request (S12U), processes SI23r~through S1246 until an "End of Job" 

when the printer returns the status data, data consistin g^: 15 command is received from the printer driver, 

said s tatus data plus Ihe j ob accumulation status in the When an "End of Job" command is received from the 

primer server computer 20 is sent to the printer driver in printer driver, it is stored (S1251) in order to close the data 

response (S14U)^ that has been spooled as the last job, transmits a job 

inc communication with the printer driver is conducted in registration request to the printer (S1252) in order to print 

such a way that, if the received data is the print mode data . 20 out the last job, and clears the variable cp to zero in order to 

it is stored (S1221); if the received data is the print data execute the next print (S1253). 

converted with the page description language, the variable In communication with the printer (FIG. 18), if a data 

cp for counting the received pages is incremented by 1 showing that registe ration is approval is received in regard 

(S1231). Since this variable cp is cleared to zero when all to the registration request for each divided job, the print 

data have been received, cp is set to 1 when the first page 25 mode stored at the step S 1221 is transmitted to the printer 

data is received due to this step S1231. (S1421), and the spooled data equivalent to one job is 

The printer server computer 20 rasterizes the received transmitted to the printer (S1422). After transmitting the 

page (S1232), and stores the one page portion of the print data equivalent to one job, an "End of Job" command 

rasterized bit map data into the memory if cp is 1 (S1234). is transmitted (S1423) to notify the printer the end of a job. 

After the start of the spooling of one job portion of the 30 The processes of the steps S1421 through S1423 are 

data is recorded (S1235), the rasterized page is spooled executed each time a registration approval signal is received 

(S1236). The data to be stored in the memory will be the first from the printer regarding the job registration request at the 

page data since it is occurred that the variable CP is 1 only step S1244 or S1252. 

when the data received from the printer driver is the first Consequently, since the print data divided by the printer 

page data. If the variable cp is not 1, the data stored on the 35 server computer 20 is transmitted to the printer in such a way 

memory and the received print data (data after rasterization) as each set being configured as a job, the printer executes the 

are compared (S1241). process by the set properly by conducting the process 

As shown in FIG. 17, the comparative processing of thi s required for each job (such as sorting), 

d ata starts with comparing the firSTblToTthe print data after <Second Processing Format> 

rasterization and the first bit of the first page print data stored 40 Since the second processing format by the printer server 

in the memory (S1301). If they are identical, it further judges computer 20 has a main flow chart identical to that of FIG. 

if the compared data is the final data (S1303). If it is not the 15 described in the above, the description will not be 

final data, it goes on to compare the next bits (S1304). repeated here except the processes of communication with 

If the result of the comparison is the same, it returns to the the printer driver and with the printer, 

step S1303 and repeats the steps S1303 through S1305 until 45 The printer server computer 20 is in a wait ing^taleJor the- 

the data no longer match. At the point where the result of the data from me printe r driver , and_the.communicat ion.pjQcess- 

comparison shows a mismatch in the middle of the process, witrTthe printer driver, as shown i n FIG. 19, begins with 

an signal to show that they are unidenrical is set (S1307). If determining whether it has received any data from the 

the two data are judged to be identical to the end, a signal printer-driver-(S1501). 

to show that they are identical is issued (S1306). 50 When it receive s the data , it judges the type of the 

This process makes it clear whether each of the pages rec etv^llal^ SlM2). If the feceive<3"5atris a status req uest, 

starting with the second page received from the printer the" request is tr ansferred to the printer as J s (S1511). The 

driver is identical to the first page. process returns to trie main flow chart, and the process of 

If, in the data comparison process of the previous step communication with the printer is conducted. 

S1241, the data is found to be different from the one stored 55 The communication process with the printer, as shown in 

(S1242), the data after rasterization is spooled (S1236); if it FIG. 20, it judges whether it has received any data from the 

is judged to be identical (S1242), a command, "End of Job," printer (S1601), and judges the type of the received data 

is stored to denote the end of a job, and the spooled data is (S1602). W hen the printer returns th e.sta tus data i n response 

closed as one job of data (S1243). The printer server to th e aforementioned status req uest_( S1511 ) , data consisti ng 

computer 20 then sends the registration request of the job to 60 of "said status data plus the j ob accumulation status in the 

the printer in order to have said one job of data printed out printer server c omputer 20 is sent to the printer driverl n 

(S1244). response (S1511X 

The comparison process of the data at the step S1241, J tie communication with the printer driver is conducted in 

when the print data of the first page stored in the memory is such a way that, if the received data is the print mode data, 

identical to that of the received page, consists of determining 65 it is stored (S1521); if the received data is the print data 

a certain page of the print data that is identical to the first converted with the page description language, the variable 

page is indeed the first page of the next set among a cp for counting the received pages is incremented by 1 
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(51531) . Since this variable cp is cleared to zero when all 
data have been received, cp is set to 1 when the first page 
data is received. 

It then judges whether the value of the variable cp is 1 

(51532) . If cp is 1, it stores the received one page portion of 
the data in the page description language into the memory 

(51533) and enters 1 into the variable j for counting the 
number of sets (S1534). 

The printer server computer 20 rasterizes the received 
page (S1535), and spools it (S1536). The data to be stored 
in the memory will be the first page data since it is occurred 
that the variable CP is only when the data received from the 
printer driver is the first page data, similar to the aforemen- 
tioned case. 

If the variable cp is not 1, the data stored in the memory 
and the received data are compared (S1541). The data 
comparison here is different from the aforementioned case 
of FIG. 17, the data in the page description language are 
compared as they are. As a result, if the two data are judged 
to be identical, the following data can be destroyed without 
having to go through rasterizing and spooling. 

This means that only one set of tie data needs to be 
rasterized and spooled, resulting in the minimization of the 
processing time for rasterization and the hard disk usage for 
spooling particularly when a large number of sets has to be 
printed. 

If it is judged at the step S1541 that the two data are 
identical (S1542), the variable j for counting the number of 
sets is incremented by 1 (S1544), and the received data is 
destroyed (S1545). 

If it is judged at the step S1541 that the two data are not 
identical (S1542), it is then judged whether the received 
page data is the data of the first set among the multiple sets 
(S1543). If the variable j is 1, i.e., "the data of the first set," 
the received data in the page description language is raster- 
ized (S1535), and spooled (S1536). If the variable j is other 
than 1 (the received data is the data of the second or later 
set), the received data is destroyed at that point (S1545). 

By repeating the steps S1531 through S1545 until an "End 
of Job" command is received from the printer driver, the 
printer server computer 20 spools only one set of the print 
data received as one job containing multiple sets, and stored 
the number of sets to be printed as the value of the variable 
j- 

When it receives an "End of Job" command, it sends a job 
registration request to the printer (S1551), and clears the 
variable cp to zero for the execution of the next print 
(S1552). 

As shown in FIG. 20, when the printer server computer 20 
receives a data indicating that registration is approval from 
the printer in relation to the job registration request, it 
performs a corrective action of adding the value of said 
variable j as the set number data to the print mode stored at 
the step S1521 (S1621), clears the variable j to zero (S1622), 
and transmits the corrected print mode to the printer 
(SI 623). Next, it transmits one job portion of the spooled 
data to the printer (S1624). 

Thus, only one set of the print data and the number of set 
data are transmitted to the printer from the printer server 
computer 20. The printer stores one set of print data 
temporarily, prints out this one set of data repeatedly as 
many as the required number of sets, and makes necessary 
treatment (sorting, etc.) by the set to complete the processing 
by the set properly. 

The program for conducting the processing using the 
above-mentioned printer server computer 20 is provided on 
the computer readable memory media such as a CD-ROM or 
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floppy disk and is installed to store permanently in the hard 
disk to be executed by the CPU 11. 

The choice between the above-mentioned two processing 
formats depends on the printer connected to the printer 

5 server computer. For example, if there is only one kind of 
printer that requires either of the two processing formats 
(including a case where the computer is connected to 
multiple printers having a function based on the same 
processing format), only one program of the required pro- 

10 cessing format needs to be executed. If printers of different 
processing formats are connected to the computer, it is 
possible to execute appropriate one of the aforementioned 
programs of two processing formats as need depending on 
the printer currently. 
The present invention should not be construed to be 

15 implemented only with the printer server computer, but 
rather it can be configured with a printer driver within the 
client computer or other utility software. When a computer 
is used as a stand-alone unit connecting a printer directly to 
the computer, it is preferably configured with a printer driver 

20 or other utility software. 
«Embodiment 3» 

The present invention is not only to be used as a program 
executable on a computer but also as a program to be 
executed by the control device of a printer. Two kinds of 

25 printers with different processing formats will be described. 
The first printer prints out the received print data by sequen- 
tially dividing it by the set, while the second printer stores 
only one set of the received print data and prints it out as 
many sets as required. The hardware construction is identi- 

30 cal to the first embodiment, so that the description is omitted. 
<First Printe r> 

The first printer receives the bit map data as the print data 
after rasterization, prints out the received print data by the 
page sequentially, conducting the double-faced print and the 

35 Ninl print, compare the first page and the second or later 
pages from the received print data, identify the break code 
for set, and execute the processing by the set. The received 
print data is a data of a job comprising multiple sets without 
any breaks between the sets. 

40 As shown in FIG. 21, when it receives a data (S1701), it 
judges the type of the received data (S1702). 

When the received data is the job registration request, and 
if there is no job being executed, it issues the registration 
approval signal in response to the request (S1711). 

45 When the received data is the print mode data, it analyzes 
it, and prepares to conduct the action it is instructed (S1721). 

When the print data is received, the variable cp for 
counting the received pages is incremented by 1 (S1731). 
Since the variable cp is cleared to zero after all the data have 

so been received as described later, it sets cp-1 when the first 
print data is received. 

Next, it judges whether the value of the variable cp is 1 
or not (S1732), it stores one page portion of the bit map data 
into the memory (S1733). The variable cp is 1 only when the 

55 received print data is the first page 1, and the data stored into 
the memory is the page 1 data of the first set. The process 
now proceeds to the step S1734 to conduct various processes 
for printing. 

The printer stores the received page as the data for 
60 printing (S1734) and then makes a judgment about whether 
the printing is possible or not (S1735). This judgment is 
whether necessary data has been accumulated to print one 
sheet of paper in the double-faced print or the Ninl print. 
For example, since the double-faced print is to print two 
65 pages of images on the front and back sides of a sheet of 
paper, it judges whether two pages portion of the data are 
accumulated as the print data at the step S1734. 
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Since the 2inl print is to print two pages of data on one 
side of a sheet of paper, it judges whether two pages of data 
are stored. 

If both the double-faced print and the 2inl print are 
specified, two pages of data are printed on one side of a sheet 
of paper and both sides are to be printed, it judges whether 
four pages of data are stored in total. 

If it is to print out one page of data on a single sheet of 
paper, the judgment at the step S1735 naturally allows to 
start printing at the point when the print data for one page of 
printing is stored, i.e., as soon as one page of print data is 
received. 

If the judgment at the step S1735 allows printing, it reads 
the page stored as the print data, conducts the layout process 
according to the instruction such as the double-faced print or 
the Ninl print (S1736), and prints it out (S1737). If there is 
an instruction such as the alternative printing (printing 
images on sheets of paper alternating the vertical direction 
upside down), it changes the orientation of the image during 
the layout. 

If the judgment at the step S1735 cannot print, it returns 
to the step S1701 while keeping the data for printing and 
receives the next data. 

When the variable cp is not 1 at the step SI 732, it 
compares the data stored in the memory and the received 
data (S1741). In other words, the process at the step S1741 
is to judge the break code for set by comparing the stored 
first page data and the data of the second or later pages 
received. 

The processing of these data comparison is the same as 
the case of FIG. 17, a judgment is made by comparing the 
two print data starting with the leading bit. 

If it is judged that they are not the same print data 
(S1742), the process proceeds to the step S1734, and con- 
ducts various processes for printing as described before. 

On the other hand, if it is judged that they are the same 
print data (S1742), it stores the received page data tempo- 
rarily for saving to conduct the processes by the set (S1743). 
The printer then reads out the data that has been stored due 
to the fact that the number of pages collected is insufficient 
for printing on a single sheet of paper for the double-faced 
or the Ninl print ("fractional data") from the data for 
printing, does the page layout, and prints it out (S1744). 

Therefore, if one page of data was left as the fractional 
data as a result of the process at the step S1744, for example, 
in case of the double-faced print, this data will be printed on 
one face only. Similarly, when there is an instruction for the 
2inl print and one page of data has been left as the fractional 
data, the image of one page data will be printed on a space 
representing one half of one side of a sheet of paper. If there 
is no fractional data stored, no layout or print out process 
will be conducted. 

If there is an instruction for aftertreatment (sorting, etc.), 
the printer conducts aftertreatment (S1745), set the variable 
cp to 1 (S1746). The printer then re-store the print data, in 
other words, reestablish the received page which has been 
saved, i.e., the first page data for the next sets as the data for 
printing (S1747), and proceeds to the processes of the step 
S1734 and later. This causes the printing of the next set to 
be continued. 

From that point on, the printer repeats the steps S1731 
through S1747 until the "End of Job" command is received, 
prints the print data being received as a job containing 
multiple sets, printing in the order of pages received, iden- 
tify the break code for set, and conducts necessary processes 
by the set. 

When the printer receives the "End of Job" command, and 
judges whether there are any print mode data for the sake of 
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processing the final set (S1751). If there are some print mode 
data, in other words, fractional data remains, the printer does 
the page layout, prints it out (S1752), and executes any 
aftertreatments (sorting, etc., specified by the special func- 

5 tion mentioned before), if they are specified (S1753). It then 
sets cp to zero to accommodate for the next printing opera- 
tion (S1754), and completes the entire process. 

According to the process, the first printer can properly 
execute the process by the set, even if the print mode data 
consists of one job which contains multiple sets without the 
break code for set, by dividing them by the set. 
<Second Printer> 

The second printer receives a print data (bit map data) 
consisting of one job with multiple sets having no the break 
code for set, stores one set of the print data temporarily, 

15 counts the number of sets to be printed, and prints out the 
data according to the number of sets to execute the process 
by the sets. 

As shown in FIG. 22, when the second printer in the data 
wait state receives the data (S1801), it judges the type of the 
20 received data (S1802). 

If the received data is a job registration request, it returns 
the registration approval signal in response to the request if 
there is no job being executed (S1811). 

If the received data is a print mode data, the printer 
25 analyses it and conducts preparation for the specified action 
(S1821). 

When it receives the print data, the printer adds 1 to the 
variable cp for counting the received number of pages 

(51831) . Since this variable cp is cleared to zero after all the 
30 data has been received as described later, the variable cp is 

1 when the first page is received. 
The printer judges whether the variable cp is 1 or not 

(51832) , and stores one page portion of the received bit map 
data to the memory if the cp is 1 (S1833), and set the variable 

35 j for counting the number of sets to 1 (S1834). The variable 
cp is 1 only when the received print data is that of the first 
page 1, and the data to be stored in the memory is the page 
1 data of the first set. The received page data is stored in the 
memory (or the hard disk) as the data for printing (S1835). 

40 If the variable cp is not 1, the printer compares the data 
stored in the memory and the received data (S1841). This 
comparison process is the same as the case shown in FIG. 
17, and it is to judge whether they are identical print data by 
means of comparing them starting with their leading bits one 

45 by one. This enables it to determine the break code for set. 
If the printer determines that those print data are identical 
(S1842), it adds 1 to the variable j for counting the number 
of sets (S1844), and destroys the received data (S1845). 
If it determines that they are not identical (S1842), it 

50 judges whether the received page is a data of the first set 
among the multiple sets depending on whether the variable 
j for counting the number of sets is 1 or not (S1843). If the 
variable j is 1, in other words, the received data is that of the 
first set, the received bit map data is stored as the data for 

55 printing (S1835). If the variable j is not 1, in other words, the 
received data is that of the second or third set, the received 
data is destroyed immediately (S1845). 

Consequently, the data for printing to be stored in the 
memory (or the hard disk) will be one set of bit map data 

60 even if multiple sets are to be printed, so that the memory (or 
the hard disk) usage can be reduced. 

Thereafter, the printer repeats the processes of the steps 
S1831 through S1845 until the "End of Job" command is 
received from the printer driver, stores the print data 

65 received as a job containing multiple sets as one set of print 
data and stores the number of sets to be printed out as the 
variable j. 
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When the printer receives the "End of Job" command, 
reads one set of stored data for printing, conducts the image 
layout for a sheet of paper if the double-faced or Ninl 
printing is specified (S1851), and prints it out (S1852). 

At this time, if an alternative discharge (for example, the 
first set is discharged vertically and the second set is 
discharge transversely) is specified in order to identify the 
sets discharged, the printer conducts a process, such as, to 
change the orientation of the image. 

After the completion of one set of print out, the printer 
conducts the aftertreatment (S1853) if there are any speci- 
fied aftertreatment (sorting etc.), and reduces the variable j 
representing the number of sets by 1 (S1854). 

The printer repeats the steps S1851 through S1855 until 
the j value becomes zero (S1855) to complete processing of 
the entire number of sets, and clears the variable cp to zero 
(S1856) for the next printing process to end the entire 
process. 

Thus the printer can divide the data by the set, even if the 
print data is received as one job consisting of multiple sets, 
and execute the process by the set properly. 

The processing of the received print data by the printer is 
handled by the CPU in the printer, as it executes the 
specified programs according to the above-mentioned pro- 
cessing sequence. 

Therefore, the ROM in the printer control device is the 
memory media of the present invention, and the CPU in the 
printer and the memory and the hard disk that stores the 
program and data required by the CPU for said processing 
function as the data receiving means, the comparison means 
and the section dividing judgment means for the present 
invention. 

More specifically, for example, the digital copying 
machine 30 with the printer function stores the program for 
applying the present invention in the ROM 34 or the hard 
disk 35 where the programs for control are stored, and the 
CPU 31 reads them out to execute them. 

In the second and third embodiments, while the printer 
stores one page portion of the first page print data and 
compares with the print data of the second and later pages, 
it does not only to store the entire one page portion of the 
print data, but also it can be adapted to store only the 
required portion of it to perform the intended function. 
When it constructs like this, the time for comparison will be 
reduced so that the volume of comparison data be reduced. 

Conversely, the original data for comparison can be stored 
the multiple pages. In this case, it judges that there is the 
break code for set when pages identical to the stored 
multiple pages are found. 

However, the stored pages to be used as the base of the 
comparison must include the first page. This is to identify the 
first page of the next set when multiple pages are compared 
and judged to be identical, and the page that has the same 
data as the stored first page data is identified as the first page 
of the next set, also judging that there is a set break in front 
of said page. This is possible to prevent mistakenly judging 
the break code for set even if a page with the same data as 
that of the fist page happened to be included in one set. 

If multiple pages are used as the base data of comparison, 
it is possible to print out continuously without stopping for 
the break code for set until all pages are identified identical 
to the entire stored pages. 

Moreover, in the second and third embodiments, while the 
first page print data is compared with the print data of the 
rest of the pages sequentially as the print data are being 
received, it can also be configured to store the entire multiple 
sets of data first and then compare the first page (or multiple 
pages containing the first page) with the rest of the pages. 
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The computer system where the present invention can be 
applied is not limited to the net work computer system of the 
style mentioned above. For example, the present invention 
can be applied to a format where a stand-alone personal 

5 computer is directly connected with a high performance 
printer as an application software or a printer drive of the 
computer. The present invention can be applied to a printer 
directly connected to the stand-alone personal computer. 
The various processes described in the above-mentioned 

10 embodiments are conducted as the client computer, printer 
server computer or control device in the printer reads out and 
executes the programs provided by a floppy disk or 
CD-ROM or other memory media. 
What is claimed is: 

15 1. A print data processing apparatus comprising: 

a means of receiving print data in which one job com- 
prises one set of print data repeated multiple times; 

a means of identifying data that indicate set break and are 
20 added to the received print data; and 

a means of destroying said print data leaving only one set 
of print data and obtain a number of sets contained in 
said job based on said data identified by said identify- 
ing means. 

25 2. A computer program product stored on memory media 
for processing print data executable by a computer compris- 
ing: 

a means of receiving print data in which one job com- 
prises one set of print data repeated multiple times; 

a means of storing first page data of the received print 
data; 

a means of comparing a second or later page data of said 
print data with said stored first page data; and 
35 a means of judging that, when the second or later page 
data and said stored first page data are identical, a set 
break exists before said second or later page data. 

3. A computer program product as claimed in claim 2, 
further comprising a means of dividing said print data by the 

40 set based on the set break of said judgment and outputting 
the divided print data. 

4. A computer program product as claimed in claim 2, 
further comprising a means of destroying said print data 
leaving only one set of print data and obtaining a number of 

45 sets contained in said job based on said set break of said 
judgment. 

5. A print data processing apparatus comprising: 

a means of receiving print data in which one job com- 
prises one set of print data repeated multiple times; 
50 a means of storing first page data of the received print 
data; 

a means of comparing the second or later page data of said 
print data with said stored first page data; and 
55 a means of judging that, when the second or later page 
data and said first page data are identical, a set break 
exists before the page corresponding to said second or 
later page data. 

6. A print data processing apparatus as claimed in claim 
60 5, further comprising a means of dividing said print data by 

the set based on said set break of said judgment and 
outputting the divided print data. 

7. A print data processing apparatus as claimed in claim 
5; further comprising: 

65 a means of destroying said print data leaving only one set 
of print data and obtaining a number of sets contained 
in said job based on said set break of said judgment. 
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8. A method of processing print data comprising the steps 

of: 

a) receiving print data in which one job comprises one set 
of print data repeated multiple times; 

b) storing first page data of the received print data; 

c) comparing a second or later page data of said print data 
with said stored first page data; and 

d) judging that, when the second or later page data and 
said stored first page data are identical, a set break 
exists before said second or later page data. 
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9. A method as claimed in claim 8, further comprising a 
step of dividing said print data by the set based on the set 
break of said judging in said step d) and outputting the 
divided print data. 

10. A method as claimed in claim 8, further comprising a 
step of destroying said print data leaving only one set of 
print data and obtaining a number of sets contained in said 
job based on said set break of said judging in step d). 

***** 
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